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ABSTRACT 

Pilot balloon wind profiles obtained  by  the  first  and second Bprd  Antarctic  Expcditions arc :unalyzed to  show 
that  thc  mean  observed  wind  shear bet.ween the  surface and 1,000 m.  can bc rcsolred  into n. frictional  component, 
which produces a normal boundary  layer  wind  spiral,  and a thcrmal  component,  resulting  from  the  tcmpcrnturc~ 
gradient at the ice edge, which deforms  the  normal wind spiral. Values of surface strcss, surface Rossbp  number, gC0- 

strophic  drag coefficient, energy  dissipation, and roughness  length  derived from tho wind profiles :Ire collrrtivcb 
sufficiently  diffcrcnt  from  values  obtained  over  land or water surfaces, to  suggest  that,  the ice SUrfaCP  PrOdUCcs its 
own  characteristic  wind  distribution. 

1. INTRODUCTION 

Lit,tle America Station was first, established by  the 
Byrd  Antarctic  Expedition at 78'34' S., 163'56' W., near 
t,he seaward edge of t,he Ross Ice Shelf  in January 1929, 
and continuous meteorological measurements were ob- 
tained  through  February 1930. The base was reoccupied 
in March 1934 by  the Second Byrd  Antarctic  Expedition 
and finally dismantled in February 1935 after  another 
full year.  Included in the  dat'a were 983 pilot balloon 
wind profiles-414  in  1929-30, and 569  in  1934-35-from 
which wind speeds and  directions for standard levels a t  
roughly 200-m. intervals  have been tabulated  and pub- 
lished (Grimminger  and  Haines  [2]). In A4pril 1940, the 
West Base of t,he Unit,ed St.ates  Antarctic Service Expedi- 
tion was established as Little America 111, 7 mi. north- 
northeast of t,he camp of the  Byrd expeditions. This  sta- 
tion was operated llnt,il January 1941, and produced an 
addit,ional 233 wind profiles, which, however, hare  not 
been used here. 

Tn t.his preliminary study t'he individual mean wind 
shears between t'he sllrface and the t,op of the  boundary 
layer hare been separated  into  thermally  and frict,ionallJ- 
produced components, which are classified b~7 season and 
by surface wind direckion. Representat,ive mean wind 
profiles are  analyzed for various  surface  parameters in a 
later section. 

2. WIND DATA 

Within  the  planet.ary  boundary  layer of  a  barotropic 
atmosphere  the wind profile is a  function of the surface 
stress,  the Coriolis parameter,  and  tJhe  horizontal pressure 
gradient. The resulting  hodograph  has a spiral form with 
the surface wind directed to  the left of the free  air geo- 

strophic wind in the  Northern Hemisphere, and  approach- 
ing it asympt,otically a t  the  top of the  boundary  lager. 
In  the Sollthern  Hemisphere the snrfnce wind is to  the 
right, of the geost,rophic wind. 

Tn the following discussion n C'artesian coordinrrte 
system will be used whose components  are direct'ed parallel 
and  normal to the surface  wind.  Components  along and 
to  the right) of the surface wind  will be defined ns positive. 
Tn t,his s;Vst,em, applied in the  Southern  Hemisphere,  the 
wind rector at the toll of the  planetary bollndary layer 
(H=I ,OOO m.j will  generallyv have a posit8ive parallel and 
a negat,ire normnl component. 

The condition o f  barotropy is rarely flllfilled in the 
boundary  layer.  particularly not. at, Little Arnericn where 
the seaward edge of the Ross Ice Shelf provides n strong 
horizontal  temperature contrnst, throughout  the  pear. The 
relatively warnl water to  the  north  and  the colder ice to 
the  south produce n thermal wind parnllel to the ice edge, 
generally t.oward the  east, which will dist,ort, the  simple 
spiral  hodographs.  Under the given peogrnphical condi- 
tions the spiral will  he elongated for westerly winds and 
foreshortened for enst winds. 

In preparation for the analysis,  the  surface  and 1,000-m.. 
wind readings were extracted from the pilot balloon 
observations tit, TAttle America for both  the 1929-30 and 
1934-35 seasons, and were grouped by surface wind 
direction  and by season. The directional  resolution was to 
16 points, while the seasonal distribution was limited  to 
summer  (Xovember  to  February),  and winter (May to 
August). The directional  distribution  is  a,symmetric with 
a  preponderance of observations of southerly  winds a t  
the surface. The least  frequent wind direction WRS north- 
northwest  with two cases, both occurring  in summer; 
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the maximum  number  in each season was 47, for  east 
winds  in  summer,  and sout,h-sout'hwest  winds in  winter. 
It should be remembered, however, t~hat, northwesterly 
onshore  winds were generally  accompanied by low cloud 
or fog, and  that consequent,lg the  asymmetry is accentu- 
ated, if not caused  entirely, by  the lack of a 1,000-m. 
value. It is also true  t,hat when drifting snow or low clouds 
precluded  a  reasonably  complete  sounding the balloon 
launching  schedule was suspended t,emporari!y. 

For each  sounding that extended  above  a  nominal 
alt,itude of 1,000 m.  (tabulated  as  an  actual 990 m.)  t,he 
components of the 1,000-m. wind parallel and  normal  to 
the  surface wind were obtained. The component  values 
were then  averaged by class, and  the tobal shear, i.e., the 
differences between  components a t  1,000 m. and  the sur- 
face, were calculat'ed. The averaged  values are given in 
table 1 by surface wind direction and season. 

The directional  distribution of the  surface wind speeds 
shows that, in summer  easterly  winds are somewhat 
stronger  than westerly winds, while in winter, winds 
with a component, from t'he northeast  are  stronger  than 
winds  with a component from the  southwest. If the mean 
wind speed from. each direct,ion is considered representa- 
tive of that, sector, the mean  summer and  winter wind 
speeds are nearly t,he same  at,  about, 4 m.p.s. 

The directional  distribut,ion of the mean  shear com- 
ponents shorn that tjhe parallel component- of the 1,000-m. 
wind is less than  t,he  surface speed for east.erly wind 
directions, and exceeds the surface  speed for west,erly 
wind directions in both winter  and  summer.  This would 
be expected from regional  horizontal  density  gradient,s 
and from t.he station 1ocat.ion with  respect to  the open sen. 
The nornlal  component of the  shear  vector is directed to 
t,he left'  for d l  surftlce n-ind directions in all seasons, 
however,  it,s magnitnde is greatest for winds generally 
from the  north,  and least, for sout,herly winds. The angular 
deriatlion of the 1,000-m. wind to t,he left of t>he  surface 
wind, when averaged over all wind directions, is 24" in 
summer  and 28' in  winter. 

FIGURE 1.-Geometric constructions t.o dct,crmine  the  frictional 
and  thermally  produced  shear vectors. V and AV are the  surface 
wind vectors and observed shear vectors, aVlt, and aVlf  :we the 
frictionally  produced wind shear vectors, and T is the  thermal 
wind vector. See text  for  details of construction. 

3. METHOD OF ANALYSIS 
A single shear  vector, which may  represent  t3he  sum of 

the frictionally and  thermally  produced  shear,  may  not 
uniquely be resolved into  these  two  elements. It becomes 
necessary to  take  at,  least pairs of observed shear 1-ectors 
and  to  make some  assumptions  about  t,he  structure of  Dhe 
wind profile wit,hin trhe  boundary  layer.  Suitable assump- 
tions are:  that, for each pair the t,hermal wind vector 
stays  the  same,  t'hat,  the angles formed by  the frictional 
shear vect,ors and  the surface wind are  equal,  and  that t,he 
magnitude of the frictional  shear  vector is proportional 
to t,he surface wind speed.  These  assumpt'ions correspond 
to a fixed geographic orientation of the  thermal wind 
vector, and a fixed orient~ation of t,he  frictional  shear 
vector 1vit.h respect t'o the  surface wind direction; con- 
sequently,  any  angular difference bet,n-een two  surface 
wind vect,ors will be sufficient. t,o determine  nniquely 
the  thermal  and frictional  shear  vectors. 

TABLE 1.-Averaged surface  tcind,  and componen.t values of the observed wind shear between the surface  and 1,000 m.  by surface wind  direction 
and  season.  Strrface  wind  speed  units  are  meters  per second; shear units  are meters per second per  kilometer. 
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FIGURE 2.-Directional distribution of the surfacc  wind  vectors, 
frictionally  produced  shear  vectors,  and  thermal wind vectors. 
Summer. 

FIGURE 3.--Directionctl distribution of the  surface wind vectors 
frictionally  produced  shear  vectors, :md thermal wind vrctors. 
Winter. 

The separation of the  two  shear vect,ors is most straight- 
forward if opposed wind directions a.re paired, as is shown 
in  the example  in figure 1.  Vectors of surface wind and 
observed shear  are  drawn so that  the heads of the observed 
shear  vectors coincide. In  this  hypothetic,al  Southern 
Hemisphere case, the  east wind VI, turns  sharply to the 
left, while the n-est wind V,, turns slowly to  the  right 
with  altitude. 

The following will explain the method  in  more  detail. 
Since the  thermal wind vector is assumed to  be  the  same 
in  both observations, and since the observed shear  vectors 
were drawn  to one point, we may allow the head of the 
thermal wind vector to fall  on that point. It then follows 
that  the heads of the frictional  shear vect,ors for the  two 
surface winds must also fall on one point, which must  be 
the  tail of the  thermal wind vector. The second assump- 
tion, that  the angles between the surface  winds and  the 
frictional  shear  vectors are  the  same, requires that  this 
triple  point lie on the line  joining  t,he  heads of the two 
surface wind vectors. The  third assumpt,ion, that  the 
magnitude of each frictional  shear  vector is proport.iona1 
to  the corresponding  surface  wind,  requires that  this 
point coincide with the intersection of the lines  joining 
the heads  and  the  tails of the tn-o surface wind vectors. 
I n  this  example the frictional  shenr vect,or displaces the 
1,000-m. wind vector 16" to  the  left of the surface wind 
vector, while the thermal wind vector displaces i t  toward 
the  southeast.  This has the effect of augmenting  the  rate 
of turning  in  the one  case, and reversing it in the other. 

Figures  2 and 3 show the observed shear  vectors  for 
the  Little America data separated  into  frictional  and 
thermal  components in  summer  and  winter.  The  frictional 
shear  invariably  has the effect of turning  the mind vector 
to  the  left  and increasing the speed with  height. The 
amount of frictional  turning of the mind vector  from the 
surface  to 1,000 m.  varies  from 17" to 28" in summer, 
and from 23" to 36" in minter. The seasonal difference may 
reflect  greater hydrostatic  stability  in  the  boundary  layer 
in  winter,  since the other effects on which the surface 
mind angle  depends are either not applicable-variation 
with latitude-nor not very pronounced-variation with 
surface  roughness (cf. Johnson [3]). 

The angles themselves are somewhat  greater than would 
be  expected  from  theory. A representative  geostrophic 
wind speed of 550 cm./sec., a Coriolis parameter of 
1.42X sec.", and surface roughness of 0.01 cm., which 
is typical of an  Antarctic snow field, will produce an 
angle  between the wind at  the surface and at  the  top of 
the boundary  layer of 15"  (cf. H. Lettau [4]). 

The effect of the  thermal wind is to  turn  the  surface 
wind vector  toward an  azimuth of 91" in  summer,  and 
toward an  azimuth of 42" in  winter. The effect is less 
pronounced for north or south winds than for east  and 
west winds in  both seasons, presumably  because the 
effect of the  t,emperature  gradient a t  the edge of the ice 
near Little America is  suppressed  within  a homogeneous 
air mass moving  perpendicular to  the shore. The largest 
thermal  shears occur with  zonal minds in  summer, when 
the ice edge is  much closer to  t~he  station  and of nearly 
east-west orientation. 

The change  in  direction of the  thermal wind from sum- 
mer to winter is related  to  the  magnitude of the  annual 
temperature  variation in the  area  surrounding  Little 
America. A  shift  such  as that observed requires  a  much 
greater  seasonal temperature  contrast  to  the west and 
southwest than  to  the east  and  northeast of the  station. 
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FIGURE 4.-Sourcc region temperature as :I function of the surface 
mind direction. Tho shaded areas show the directions of minimum 
: t n d  maximum seasonal tcmperaturc  contrast. 

Although the air  temperatures in the vicinity of the 
sthation  are  not known directly,  the seasonal  cont2rast 
may  be  investigated  by  assuming that  the mean  temper- 
ature observed a t  t,he station wit'h each wind direction is 
representative of thermal  conditions some distance  up- 
wind. As sho~vn in figure 4, the seasonal temperature 
contrast, does vary  with the wind direction,  ranging from 
n minimum of about' 18" C. for north-nort,henst winds t.o 
11 max;imum of about, 28" C. for winds generally from the 
west;. It is suggested  t'herefore that bot,h the  orientation 
of the  thermal wind rect,ors  and  the change  from  snmmer 
to winter  are direct,  results of the local temperature 
dist,ributiort, rttt.her than spurious geomet,ricnl values 
introduced  by t.he met,hod of analysis. 

4. DETAILED WIND PROFILES 
A more complebe representation of the boundary  layer 

may  be  obtained  by a detailed  anulysis of t,he observed 
wind profiles. Since the  thermal wind is apparent.1-y 
insensitive to changes  in  wind  direction,  this sect,ion has 
been  limit'ed to  the  examination of the mean profiles 
observed  with  north nnd south winds at  the surface  for 
both  the  summer  and tshe  minter  seasons. 

The  theoretical  background for the analysis of boundary 
layer mind profiles which  include  a  constant  thermal 
wind has  been given by H. Lettau [5],  H. Lettau  and 

Hoeber [6], and  Johnson [3]. The assumpt,ions are  made 
that t,he large-scale motion is uniform and unaccelerated 
over level terrain of constant  surface roughness, that  there 
are no  mean  vertical  motions,  and that there  are no 
inertial forces, and  that  the  rertical density  variation 
can be neglected. The mind velocity is then a  function 
only of the pressure gradient  and  the  vertical  derivative 
of the shearing  stress. If t.he coordinate  system  is  oriented 
with the y-axis parallel and  the x-axis normal to  the 
directlion of the surface  stress, which is also the direction 
of the surface  wind, the vertical  variation of the geo- 
strophic  component  parallel to  the surface wjnd is con- 
strained  by  the  fact  that  the surface  stress  has  no compo- 
nent  normal  to  the y-direction, and  that  the  shearing  stress 
becomes negligible a t  height H. If v(z) is the observed wind 
profile in the y-direct,ion, and V(z) the geostrophic wind 

profile in  the same  direction, then W-u)dz=O. With 

the assumption of a constant  thermal wind and geostrophic 
ambient  conditions at  z=H=1,000 m., V ( z )  is represented 
by n straight line tangent t.o v(z) a t  z= 1,000 m., such that 
the algebraic sum of the differences (V-v) (z) is zero. A 
similar  line of reasoning will not give the analogous V(z) 
since the surface  stress  parallel to  the surface mind is 
not zero. 

I t  is now possible to determine  the vertical profile 

r 

of r*> 

(1)  

where p is the air density,  and j is the Coriolis parameter. 
A similar expression can be mritt>en for rwl 

where U(z)  is the geostrophic wind profile and ' ~ ( z )  the 
observed wind profile in the x-direction, alt,hough the 
relation is not  very useful at  the moment since neit,her 
the  vertical profile of ry nor that of U(z) is known.  One 
may, however, also express t-he shearing  stress a t  any 
level as the  product of air  density, wind shear,  and  eddy 
diffusivity. Both components of the wind shear  are known 
nnd there is no  reason to suppose t.he diffusivity to  vary 
with direct'ion. Thus for all  values of z,  

I 

in which ry is the only  unknown. A convenient  value to  
use is z=z*, the height a t  which V(z) and v(z) intersect, 
which is the height of maximum T*. Thus U(z)  is obtained 
by the  straight line tangent, to u ( z )  at  z= 1,000 m.,  such 
that 

Figures 5 through 8 show the above  constructions for 
smoothed  mean  northerly and  southerly wind profiles in 

f 
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FIGURE 5.-Observed ambient mean wind profile and computed linear geostrophic wind profile separated into components parallel and 
normal to  the surface wind direction.  North  winds  in  winter. 

minter and  summer. For the most part  the differences 
among the four cases are  minor,  and  related to directional 
rather  than seasonal differences, suggest.ing that  the ice 
surface produces its own characteristic wind distribution. 

The component,  parallel to t'he  surface wind increases 
with  height immediat,ely above  the surface in all four 
cases, but reaches a  maximum below 400 m. and decreases 
slo~vly with  height  above t)hat level. The geostrophic wind 
decreases continuously  in the  boundary  layer  indicating 
that this  component, of the  thermal wind is antiparallel to  
the surface wind. Its magnitude however is relatively 
small,  ranging from 0.3 to 1.5 m. sec."  km." The height, 
a t  which T~ reaches a maximum is approximately 160 m., 
with the exception of southerly winds in  summer when 

7, reaches  a  maximum at  200 m.,  and  the maximum  value 
attained ranges  from 0.17 and 0.25 dyne/cm.2 

The component  normal to  the surface wind shows H. 

definite  directional difference, caused by t.he relatively 
fixed thermal wind rector. For t.he southerly winds t,his 
component increases from the surface to roughly 500 m., 
then decreases to  the  top of the  boundary la,yer, the devia- 
tion being to the left of the surface wind. For t,he nort.herly 
winds the component  value in summer increases con- 
tinuously to  the  left of the surface u-ind through  the 
boundary  layer;  in  winter  the profile is very  similar ~7i th  
the exception of a  slight  relative maximum a t  600 m. 
The geostrophic wind increases to the left for the  northerly 
components, and to  the  right for the sout,herly  components, 
implying an east,ward-directed  thermal wind for all cases. 

TABLE 2.-Derived boundary layer  parameters at Little America 
~. 

North Winds 
Parameter I-"" -- 

I 
! 

Height o f  maximum r z -  . . . . . . 1 
Surface eeostronhic  wind.. . . ~. . 
Surface stress _.___. . . . ~ ~ ~ ~. . . ~ . 

Thermal  wind  vector 
Surfaec  geostrophic  wind  anglr. . . 

nmgnitude.. ~. . .. . . . ~ 

Surface Rosshy  number.. . . . . . . . 
azimuth ___. . . . . . . . . ~ ~ ~ ~ . . . 

Geostrophicdrag  coefficient.. ..  .. 
Energy dissipation . . . .- . ~. ~. . 
Roughness  Irngth.. . . . . . . . . . ~ ~... . 

"~ ~ 

In. 
m.lsec. 
dyne/cm.? 
degrees 

m .  sec.-1 km.-1 
degrees 

~.. . . .~~. 
."" . . . ~  .. 

wattslm.? 
em. 

Winkr 

15.5 
8. 78 

P 
n. 81 

30 

n. MS 
n. 61 
n. x 

1.72 

8.32  x 1LY 

- 1 -  160 
5.81 

24 
n. 64 

75 
1.24 

2.76 x 108 
n. 033 
n. ~3 
1.6 
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FIQURE 6.-Observed amhient  mean wind  profile and comput.ed linear  geostrophic  wind profile separated  into  components  parallel  and 
normal to  the  surface  wind  direction.  North  winds  in  summer. 

The  magnitude of the normal  component of the  thermal 
wind is again  relatively  small,  ranging  from 0.8 to 1.4 m. 
sec." km." 

A number of ot'her boundary la,yer paramet,ers, given 
in  table 2, may  be  determined either  directly or sequen- 
tially  from the observed and  the geostrophic wind pro- 
files. Those  determined  dirsctly  include  the  surface 
geostrophic  wind, V,,, obtained RS the vector  sum of the 
two  geostrophic  components a t  the surface, t,he surface 
stress, T ~ ,  determined from the relation 

and  the angle, aOl between  the  surface geostrophic wind 
and t,he  surface  stress,  determined  by  the  arctangent of 
the  ratio Uo/Vo. Derived  parameters  include  the  surface 
Rossb-y number, Roo, which is a unique  function of the 
angle no, the geostrophic drag coefficient, C, determined by 
the  relation .- 

t,he energy dissipat'ed in  jthe  boundary  layer, E, which 
may  be  obtained  from the geostrophic wind and  the 
surface  stress (cf. H. Letstnu [4]), and  the roughness 
lengt'h, zo, from the relation 

T I  

The  tabulated values are  internally  reasonably con- 
sistent  with  the exception of those  parameter  values de- 
rived from the  surface geostrophic wind angle for the mean 
south wind profile in  summer. The relatively  much  higher 
value for this  angle produces a much lower surface  Rossby 
number  and  consequently a much higher and  quite 
spurious  roughness  length. 

Similar  analyses of wind profiles in  the  boundary  layer 
have been undertaken by Johnson [3] for kite wind data 
from  four stations  in  the midwestern  United States,  and 
by H. Lettau  and  Hoeber [6] for pilot balloon profiles ob- 
tained  on  Helgoland  in  the North Sea.  Although  all three 
studies  are  in  reasonable  agreement  with one another, re- 
sults of the first study  are generally  indicative of more 
vigorous flow over a rougher  surface than  that  at  Little 
America, while the second study shows more  rapid  air 
motion  over a surface  comparable to  that  at  Little 
America. The differences in the surface  stress  and  in the 
frictional energy dissipation  within the  boundary  layer 
specifically emphasize  these conclusions. At  the inland 
stations  in  the first study  the surface  stress  always exceeds 
0.8 dynelcm.' and generally  ranges  from 1.5 to 2.0 dynel 
cm.', while the energy dissipation  generally exceeds 1 
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FIGURE 7.-Observed ambient  mean  wind profile and  computed  linear  geostrophic  wind profile separated  into  components  parallel and 
normal to  the  surface  wind  direction.  South  winds  in  winter. 

watt/m.2 On the ice shelf at  Little America the  stress 
ranges from about 0.6 to 0.9 dyne/cm.2,  and  the energy 
dissipation  from 0.3 to 0.6 matt/m.*, lower by a  fact,or of 
roughly  three. The Helgoland data, which essentially 
represent wind profiles over H. water  surface,  produce 
surface  stress  values of 0.6 and 0.9 dyne/cm.2, and energy 
dissipation  values of 0.6 and 1.4 wattr/m.* Since the sur- 
face  stress  value  can  be  said to  be  determined  by  the  shape 
of the wind profile components  in t.he boundary  layer, it 
is evident, that these are roughly the  same for the Helgo- 
land  and  the  Little America data.  The energy dissipation 
values, on the  other  hand, also depend on t>he  mean geo- 
st,rophic wind in  the  boundary  layer, which at  Helgoland 
exceeds t,hat at  Little America by a  fact'or of about two. 
Thus  the observed difference is ent'irely due  to t,he 
observed higher wind speed ab Helgoland. 

The computed angles between the surface  geostrophic 
wind and  the surface  stress in the  Little America data 
do  not follow the similarity pattern described above. 
These  are more  nearly  equal to those  found for the inland 
data, which average about 25", than t'o t.hose found for 
the  littoral  data (9.5" and 11.2"). From bhis point of 
view the ice shelf is bett,er described as  a  land  surface 
than  as a water  surface. 

A second point of similarity  between the midmestern 
United  States  data  and  the  Little America d a h  is that 
the observed angles exceed by roughly 7' the values 
theoretically  predicted by  independently derived  rough- 
ness lengths. If one takes the roughness length  obtained 
as  typical for the snow surface at  the  South Pole by 
Dalrymple et al. [l], z0=0.014 cm., together  with the 
observed wind speeds, one obtains  a  surface  Rossby 
number of 3 X loR, which corresponds to an  angle  between 
the surface  geostrophic lvind and  the surface  stress of 17". 
The difference, as obtained by  Johnson [3], was attribut,ed 
t'o a  real  height  variation of the  thermal wind which 
would become obscured by  the  method of analysis, 
rather  than  to topographical or other  external effects. 
A  similar  real height variation of the  thermal wind 
sllould be expected in  the  Little America data because 
of the complex thermal  structure of the  boundary  layer 
which would produce  a  number of abrupt wind velocity 
changes rather  than  the  smooth  transition  that  has been 
shown here. The  diabatic effects which should be con- 
sidered  on the ice shelf include  radiational cooling near 
the ice  surface, and  temperature profiles which sometimes 
change  from  inversion to lapse  conditions  within the 
lowest 1,000 m. 
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FIGERE R.-Obscrvecl ambient  mean wind  profile and  computed  linear  geostrophic wind  profile separated  into  components  parallel  and 
normal  to  the  surface  wind  direction.  South  winds  in  summer. 

5. DISCUSSION 

A hyp0thetic.d example of precisely such diabatic 
influences on the wind spiral near a snow surface  has been 
prepared by H. Lettnu [41. Here a surface cooling rate 
of 26 lnngleys/dny produced R significant  reduction  in the 
surfnce wind speed,  and n correspondingly greater  angle 
bet,u-een t,he surfnce stress nnd the  surface geostrophic 
\I-ind vector  than  under  ndinbatic  conditions. Although n 
surfnce  inversion  is  in  fnct,  one of the mnjor  chwncteristics 
o f  t’he Antnrctic  boundwy  layer, it, is not possible t o  
investigate  this dinbat,ic effect in  the  Little Anlericn I 
and I1 dnta, since nlmost no free-air temperatures n-ere 
obtained by t,he Byrd Ant8nrctic  Espeditions.  Subsequent 
scientific  efforts  in t,he Antnrctic  have of course  obtnined 
sirnult,nneous  ternpernture nnd wind profiles, nlthough 
none has nlntched  t’he  nearly 1,000 boundary  layer 
profiles thnt, hnre been used in this stud? t,o provide 
reliable  mean vnlues. 
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